This paper investigates the shifts in Latin American banks' funding patterns in the post-global financial crisis period. To this end, we introduce a new measure of exposure of local banking systems to international debt markets that we term: International Debt Issuances by Locally Supervised Institutions. In contrast to well-known BIS measures, our new metric includes all entities that fall under the supervisory purview of the local authority. This is especially important in Latin America, where the participation of foreign banks that are established as independent, fullycapitalized entities is most substantial. Using this metric we found that all types of Latin American banking groups significantly and sharply increased their issuance of external debt securities during 2010-14. Owing to the low ratios of banks' external debt to total liabilities in the pre-crisis period, solid solvency ratios and improved supervisory capacity, the increase in banks' external indebtedness did not result in financial difficulties, and by mid-2015 banking systems remained strong. However, a preliminary analysis of risks based on this new trend reveals the emergence of several signs of increased vulnerability. Firstly, in some banking groups (particularly in Brazilian banks, domestic and foreign alike) the increased issuance of external debt was accompanied by a greater reliance on wholesale funding. In contrast, reliance on wholesale funding by Colombian banks remained low and stable. Secondly, rollover risks have significantly increased for Latin American banking groups. Maturing debt, which increased significantly in 2013-14, will continue at high levels in 2015-16 in the context of major uncertainties in international capital markets. This risk is especially noticeable in Brazil and Chile, whose ratios of maturing debt to total debt are high. Thirdly, in spite of a sizeable accumulation of international reserves, the large increase in banks' external debt might have contributed to reducing the resilience of central banks to deal with severe adverse shocks.
Introduction
The recent literature on financial integration has emphasized recent changes in the external funding patterns of banks and corporations from emerging markets. In particular, significant attention has been paid to the reduction in international bank borrowing and the large increase in debt securities issuance in international capital markets (see Turner (2014) and Shin (2013) ) that has taken place in the aftermath of the global financial crisis. For example, according to BIS data, while international loans to emerging markets reached US$150 billion in 2010, this figure was only US$ 59 billion in 2013, and was close to zero in the first half of 2014. In contrast, international debt securities issued by nationals from emerging markets almost doubled in the same period, increasing from US$ 143 billion in 2010 to US$ 210 billion in 2013 1. In spite of market stress, this trend continued in 2014. 2 Chart 1 illustrates the evolution of external sources of funding by emerging market economies in the last two decades. While access to international capital markets was severely limited in the late 1990s and early 2000s, debt securities financing and especially, crossborder bank lending significantly increased in the period 2005 to mid-2008. These flows collapsed during the global financial crisis. However, while debt securities issuances reached unprecedented levels in the period 2010-2014, bank lending decreased in the same period.
There are two factors that explain this shift. The first factor deals with the unprecedented expansionary monetary policy followed by advanced economies since the onset of the global 1 The BIS data on debt security issuances discussed here are on a nationality basis. This includes issuances by offshore subsidiaries of domestic entities. Thus, this is a measure of external indebtedness by emerging markets entities on a consolidated basis (see Shin, 2013) .
2 IMF (2015) and Committee on International Economic Policy and Reform (2015) also discuss issues related to the increase in external debt by emerging markets' corporates. In contrast to these reports, our paper focus on banks' issuances of external debt. financial crisis. The exceptionally low interest rates in these economies, especially in the US, induced international investors to increase their search for yield through purchases of debt securities issued internationally by entities from emerging markets, where yields are significantly higher. The increased demand for these securities resulted in an easier access to capital markets by emerging economies companies. 3 Most of these securities have been denominated in dollars (Gruic and Wooldridge (2013) ) and the large increase in private sector international issuances coincides with a period of abnormally low 10-year dollar term premium. 4
The second reason relates to developments in the banking systems of advanced economies. The process of deleveraging to resolve banking difficulties combined with a significant tightening of regulations governing the activities of banks has resulted in a significant reduction of credit growth, especially for riskier borrowers; clients from emerging markets belong to this category. While the deleveraging process can be considered a temporary phenomenon, changes in the regulatory framework argue for a longer-term effect. 5
The main purpose of this paper is to explore whether the observed shifts in external sources of funding to emerging markets are opening (or exacerbating) sources of financial risks in Latin America banking systems. 6 By investigating this issue, the paper expands and complements recent work on emerging economies' financial integration trends after the global financial crisis. A number of papers have highlighted the shift towards market-based financing in international markets by non-financial corporations (IMF (2014b), Chui, Fender and Suskho (2014) , CGFS-FSB-SCAV (2014), Fuertes and Serena (2014) ). Regional analyses have identified a similar pattern among Latin American borrowers (IADB (2014), IMF (2014c), CLAAF (2013 CLAAF ( , 2014 , and Rodriguez-Bastos et al. (2015)). A second strand of research has looked at the resilience of emerging economies' banking systems, epitomized not only by robust domestic credit growth, but also by their incipient trend towards 3 internationalization (CGFS (2014), Van Horen (2012)). 7 According to this view, improved access to international debt markets can also provide an opportunity for Latin American banks to issue Basel III-compliant bonds-if appropriate for their business models-to meet capital requirements. 8 However, the breadth of emerging economies banks' shift towards international debt-markets and the potential sources of vulnerability derived from this shift have not been investigated yet. This paper aims to fill this gap.
To assess potential sources of vulnerabilities in Latin American banking systems associated with recent trends in international capital markets, we first ask whether the post-global crisis features of external indebtedness in Latin America differ from previous capital inflow episodes. We find that, although total net external financing as a ratio of GDP is similar in the pre-and post-global crisis periods and lower than in the mid-1990s-a pattern roughly similar to other Emerging Economies, there are two new features in Latin America: The first is that the participation of banks in total international debt securities issuances has increased significantly and abruptly in the period after the global crisis; the suddenness of the increase indicating that the latter has not been the result of a process of banking sectors' deepening and development. This contrasts with other Emerging Economies where banks have been important players in the international debt markets since the 1990s. The second salient feature in Latin America is that the participation of sovereigns in total issuance of external debt securities has declined dramatically; this trend started in the mid-2000s, reflecting improved fiscal management.
Should the rapid increase in banks' international debt securities issuances be a source of concern? Delving into this issue is not straightforward since neither of the two aggregate measures produced by the BIS-the most important source of data for country comparisons of banks' international borrowing activities-includes debt issuances by all the financial institutions that are under the surveillance responsibility of local banking supervisors. To tackle this constraint we use data at the security level to construct a new aggregate that we call international debt issuances by locally-supervised institutions. This metric includes international issuances of all banking groups (domestic and foreign-owned), that is, the metric includes issuances by all banks incorporated in a given country as well as their domestic and foreign affiliates. 9 This new indicator is one of the main contributions of this paper.
Our new aggregate shows that the international issuance of debt by banking groups in the post-crisis period has been larger than any of two alternative metrics (i.e., the BIS residence and nationality measures). This regional pattern was also present in Brazil and Mexico, the two largest countries in the region in terms of output. Moreover, while due to developments in international capital markets, issuances declined somewhat in 2013, they have stood in 2014 in spite of financial turmoil.
What are the potential financial system vulnerabilities in Latin America as a result of these developments? After assessing whether activity in international debt markets differs between domestic and foreign banking groups, the paper explores whether increases in international indebtedness have been accompanied by increased reliance on wholesale funding. We also discuss additional sources of vulnerabilities derived from banks rollover risks in 2015 and beyond. Finally, we gauge central banks' readiness to provide liquidity in the event of a reversal in investors' sentiments towards Latin American debt.
The rest of the paper is organized as follows. Section II uses BIS data to characterize international funding patterns in Latin America during the pre-and post-global crisis periods. Section III presents a new aggregate for Latin American banks' international debt issuance that could prove useful for local supervisors in their surveillance of banks' international activities. This section also uses the new metric to discuss some stylized facts. Section IV assesses the potential sources of financial sector vulnerability in Latin America's banking systems associated with the new trends in banks' external funding patterns. Section V concludes the key findings.
First Glance at the Stylized Facts: External Financing by Banks and Non-Banks in Latin America
The discussion in this section uses BIS data to understand the behavior of net external financing by banks and non-banks entities (through loans and debt securities) in Latin America. In most of this section, debt securities issuances are measured on a nationality basis; that is, for a given country the nationality definition includes international debt issuance by that country's domestic entities and their offshore affiliates. The increasing globalization of Latin American banks and corporations makes it relevant to analyze the recent behavior of these inflows at the consolidated level of the firm, i.e., on a nationality basis. 10 Debt securities issuances by foreign entities operating locally are not included in this definition. At the end of the section, we incorporate in the discussion a second BIS measurement for international debt issuances: on a residence basis. This includes international debt securities issuance by all entities (domestic and foreign) operating in a given country. In this definition, however, offshore affiliates of domestic entities are not included.
Since financing through equity is not included, the measure of net external financing in this section is an indicator of domestic entities' change in external indebtedness. Moreover, since the definition only considers changes in the outstanding value of international liabilities (net inflows), we are not dealing with the capital account definition of the balance of payment, which subtracts net outflows from net inflows .11 12 .
The Latin American countries considered in this paper are: Brazil, Colombia, Chile, Peru and Mexico. These five countries share the characteristic of being highly integrated into the international capital markets, as they impose little restrictions on the movement of crossborder capital and have an important presence of foreign banks. 13
Chart 2 shows the evolution of net external financing in Latin America from the mid-1990s to the third quarter of 2014 on a nationality basis, both in US dollars and as a ratio of GDP. Although in US dollars, the value of net external financing measured in GDP terms in the post-global crisis period is larger than in any other previous episodes (Chart 2.b), there are no significant changes in net external financing in Latin America between the pre-crisis (2007) and post-global crisis (2010) years. The most recent ratios have even declined relative 11 Balance of payments statistics also consider data on a residence basis. 12 The term net external financing refers to net change in loans and debt securities liabilities, that is, new borrowing minus amortizations as well as debt issuances minus redemptions. The concept does not include assetside transactions, such as lending abroad and purchases of international debt securities. 13 Brazil imposes some form of capital controls, but these are much less restrictive than in other emerging market economies, especially some Asian countries. 1994 1996 1998 2000 2002 2004 2006 2008 2010 Thus, if the post-global crisis ratios of external financing to GDP are not a novelty in the region and issuance of debt securities by non-banks remains the most important source of funding, what is new in Latin America? There are two major novelties and they are depicted 14 The countries included in the sample of other Emerging Economies are: India, Indonesia, South Korea, Malaysia, Philippines, Qatar, Russia, Thailand, and Turkey. There were two criteria for including countries: (a) that entities in the selected countries issued debt securities in the international capital markets and (b) that there were data available on these issuances. 15 The periods where, relative to GDP, issuance of international debt securities by non-banks was not the principal source of external financing in other Emerging Economies were : 1996, 2005, 2006-2007, 2010 and 2013 . 
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in Chart 3. The first is that, in contrast to the 1990s and first half of 2000s, the private sector rather than the government has become the main issuer of international debt securities. Lower governments' indebtedness ratios reflect improved management of the fiscal accounts in the region. 16
The second new development in Latin America is that banks have burst onto the international capital markets in the post-global crisis period-a novel development in the region. The suddenness of the large issuance of debt securities by banks indicates that this change does not respond to a process of greater depth and development of the region's banking systems. In contrast to Latin America, banks in other Emerging Economies have been important players in international debt markets since the 1990s and have become the most important issuers of international debt securities in the post-crisis period. 17 (See Annex I)
In a nutshell, when analyzing external financing, the most important new trend in Latin America is that international debt issuances by banks has joined the already established (since the mid-2000s) trend of issuance of debt securities by private sector non-banks as the major mechanism of external financing.
So far, we have focused only on the nationality measurement of debt issuances. However, from the perspective of Latin American banks' regulators who are concerned about changes in external indebtedness of the entire banking system, total banks' international debt securities issuances are underestimated using the nationality metric showed in the graphs above, as debt issuances by foreign banks operating in the region are not included. Alternatively, we could use the BIS data of debt issuances on a residence basis, which, as explained above, includes international securities issuances by all entities (domestic and foreign) incorporated in a given country. However, this measure excludes securities issued by foreign affiliates with explicit support from resident banks. Thus, usage of aggregate data (at the country level) has its limitations for the analysis of Latin American banking systems. 18 16 This is also the case in other Emerging Economies, as shown in Annex I. However, the high interconnections between corporations and the public sector in a number of Asian countries, especially in the period before the Asian crisis (the so-called crony-capitalism), drastically underestimates the participation of the latter (as liabilities' final holders) in the 1990s.The Economist (2014) Crony-Capitalism Index ranks Malaysia and India among the top countries where politically-connected businesses are most likely to succeed. 17 Leaving aside the high interconnection between governments and corporations (including banks) in a number of Asian countries, the active participation of some Asian banks in international capital markets since the 1990s may also be reflecting a greater depth and development of these banks relative to their Latin American counterparts. 18 An additional issue is that the BIS Debt Securities Statistics classify debt securities according to the sector of the first issuer. For example, in Brazil "other financial corporations" include debt issues by Petrobras (a quasipublic oil company) if this company taps markets through its financial vehicles. Likewise, in these statistics, debt issuances by the non-bank financial affiliates of banks are also classified as "other financial corporations". In our new proposed indicator, international debt issuances by locally-supervised institutions, we gather securities of banking groups, taking care of this issue (see Section III).
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Chart 4 shows that, in contrast to most other countries in the world, issuances by residence surpass issuances by nationality in a number of Latin American countries. 19 This is consistent with the large presence of foreign banks in the region (affiliates of international banks incorporated in the region) which are also active in international capital markets. It is, therefore, not surprising that, according to BIS metrics, issuance by residence exceeds issuance by nationality in Chile, Mexico and Peru-the three countries in our sample with a very large presence of internationally-active foreign banks. 20
A key issue is that, in Latin America, foreign-banks are mostly incorporated as fully independent institutions, and accordingly subject to local surveillance. Neither of the two BIS measures includes all types of debt securities issuances by banks supervised locally. For instance, neither of these two measures includes the issuances of foreign banks in Latin America through financial vehicles incorporated in offshore centers. Moreover, banks' issuances through financial non-bank affiliates, such as special-purpose vehicles, are not included (they would be classified as non-bank financials). A comprehensive account of debt issuances requires data at the micro level; that is, it is necessary to collect information based on individual debt securities. We do that in the next section. 19 In most countries in the world, apart from offshore centers or key financial locations, issuances by nationality are larger than issuances by residence. This is because domestic banks dominate the banking system and issuances by nationality include issuances which domestic banks carry out through their affiliates incorporated overseas-a substantial part of their deals is structured in such way. While Latin American banks are not atypical, in this sense, the presence of affiliates of foreign banks who are tapping international capital markets is substantial. 20 This is not the case in Brazil and, as a result, the dollar value of issuances by nationality is greater than the corresponding value of issuances by residence for the region as a whole (as represented by the five countries in our sample). Ideally, we would also need to compile data on debt securities issuance by banks' clients. That exercise, however, is beyond the scope of this paper and is material for future research. Should the rapid increase in the issuance of international securities by banks be a concern? 21 And does it matter whether most of the issuances are undertaken by the domestic banks or by their offshore affiliates or by foreign banks operating locally? In other words, what are the risks for the stability of Latin America's financial systems arising from recent developments? As a first step to answer these questions, in the next section we construct a new aggregate of banks' international debt issuances that encompass all institutions supervised by the local authority.
A New Metric of Banks' International Debt Issuances
As discussed above, an aggregate that adequately reflects the exposure of local banking systems to international debt markets needs to include all entities that fall under the supervisory purview of the local authority. This is especially important in a number of Latin American countries, where the participation of foreign banks is very large and these banks are established as independent, fully-capitalized entities. After all, in case a foreign affiliate operating in Latin America experiences financial difficulties, the parent bank is not liable for the affiliate's debt. The parent's bank legal exposure is limited to capital and intragroup funding. 22 23 If the affiliate's capital is insufficient to cover its debt liabilities, the responsibility on how to deal with the insolvency/liquidity problem lies on the Latin American country's supervisor. This, of course, does not necessarily imply that parent banks and their supervisors would disregard the emergence of financial problems in their affiliates. Beyond legal issues, a parent bank faces a reputational challenge in case of difficulties in one or more of its affiliates, especially if it has a large franchise that extends to several countries in the region. 24 Foreign banks' supervisors can also play a role through two mechanisms: (a) the mandate of surveillance of the foreign affiliates of their local banks under the requirement of consolidated supervision and (b) the signing of letters of agreement of collaboration between home-and host-country supervisors.
This section introduces a new metric that we call: International Debt Issuances by Locally-Supervised Institutions. This indicator includes the international debt issued by domestic banking groups and foreign-owned banking groups. The former comprises all domestic banks (banks whose controlling parent institution is located in the country under analysis), their domestic bank and non-bank affiliates, and their supported foreign offices. The latter comprises all foreignowned banks incorporated in a given country (with a controlling parent institution incorporated outside the country), and their supported foreign offices. Foreign banks are 10 included only if they are fully independent entities. Annex II provides further details on methodological issues.
Our metric has several features which differentiate it from existing metrics. Firstly, we restrict the analysis to entities whose legal risks lie in a Latin American country. 25 In other words, we do not focus on all resident banks, but only on locally-supervised Latin American banking groups. 26 Thus, we do not include foreign banks' issuances when these entities are supported by their parent banks. Secondly, we include the issuances of foreign affiliates of (fully-independent) foreign banks (i.e., Santander Brazil SA-Cayman Island). 27
An additional distinctive feature is that we classify securities issuances according to the sector of the parent entity. Hence, if a deal is carried out by a financial non-bank affiliate supported by a bank, we classify the issuance as a bank-deal (the same applies to nonfinancial affiliates of banks). This is consistent with BCBS requirements on banking supervision, which encourages monitoring entities at a consolidated level.
Using the example of two banks operating in Brazil (Itaú and Santander), Table 1 illustrates the differences in country classification of international debt issuances between our metric and the traditional BIS aggregates: by nationality and by residence. 25 Hence, our metric classifies deals according to the country of ultimate risk. A similar metric applied to non-financial companies is developed in Fuertes and Serena (2014) . 26 Resident banking groups need not be locally supervised institutions. This is an important distinction from a conceptual point of view. Some regions, such as Emerging Asia or Western Europe, host a large number of foreign branches, which are not under the purview of local supervisors (see Fiechter et al. (2011) ). From an empirical point of view, the largest foreign banking groups in Latin America are locally-supervised institutions. 27 These two features make our criteria different from the one used by the IDB (2014), which focuses on debt by all resident institutions, and national non-residents. Unlike the IDB paper, as mentioned above, our metric explicitly excludes information on foreign resident banks if they have support from their parent companies. Moreover, we are gathering the debt issuances of resident institutions at the consolidated level; hence, if (fully-independent) foreign banks use foreign affiliates to carry out deals, we include them. We use deal-level data, compiled by Bloomberg, to construct and compare the three alternative metrics for our sample of Latin American countries. As a first step, we show gross issuances. Also, it should be noted that we are obtaining information on banking groups which, as mentioned above, would include all non-bank affiliates of the "parent issuer".
Chart 5 presents the comparison between the three alternative metrics for Latin America. In Latin America, foreign-banks are locally supervised. Hence, by construction, debt securities issuances of locally-supervised institutions are at least equal to the larger of the two alternative metrics-by residence or by nationality. 28
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There are two findings. The first is that the new aggregate strongly reinforces the observation in Section II that Latin American banks (banking groups in chart 5) increased significantly their (US dollar value of) international debt issuances in the period after the global financial crisis. This is also the case for other Emerging Economies (see Annex III).
The difference between our new metric and the BIS metric by nationality is smaller in other Emerging Economies than in Latin America, reflecting the lesser importance of foreign banking groups in the former. In Latin America, issuances of foreign banking groups added 30% to issuances by nationality; this compares with 20% in other Emerging Economies. As Chart 6 shows, the heightened activity of foreign banking groups in Latin America is concentrated in the post-crisis years.
The second finding is that issuances in Latin America and other Emerging Economies have slowed down somewhat since 2013, although they remain substantially larger than in the precrisis period.
The last finding is consistent with developments in international capital markets that affected the entire emerging markets class. In May 2013, the US Fed announced the beginning of the end of its purchase program of large quantities of government paper and other long-dated securities (known as QE-Quantitative Easing). The announcement of the tapering of QE, brought about a sharp increase in investors' risk aversion, as the announcement was taken as a signal that the Fed would soon increase its policy interest rate. As a result, purchases of risky instruments, including emerging market securities declined significantly. Following the Fed's announcements that its criteria for increasing interest rates were far from being met (unemployment rates below 6%), investors renewed their large demand for emerging 
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markets' debt instruments, including from Latin America. This episode strongly indicates the potential vulnerability of Latin American debt financing to the eventual increase in US interest rates. The next section explores whether banking systems with the largest reliance on international debt securities issuance to meet their financing needs are the most vulnerable to an external shock.
Annex IV shows the behavior of individual countries according to the classification of international issuance of debt by locally-supervised institutions. The data shows that, with some diversity, countries follow a similar pattern. In all countries in the sample, gross international debt issuances increased rapidly from 2010 to 2012. While they have slowed down somewhat in 2013-14, they remain at much higher levels than in the pre-crisis period. The only marked difference is that Colombian banks have not tapped international markets in 2014. Chart IV.2 in Annex IV depicts international debt issuances relative to GDP, showing that the trend is general. This suggests that it does not depend on country-specific developments; though there are differences in the size of the increase: in Chile, debt securities issuances in the period 2010-14 are the largest relative to GDP, followed by Peru, Brazil, and Colombia; in Mexico, debt-securities issuances are the smallest. 29 The Annex also highlights the relevance of our new metric to monitor external wholesale funding for banking supervisory purposes. As mentioned before, in Latin America, debt securities issuances of locallysupervised institutions are at least equal to the larger of the two alternative metrics. In some countries (for example, Mexico), external debt issuances by nationality are generally much 29 Annex III (Chart III.8) shows similar results for the group of other emerging market economies. With the exception of Korea, the ratio of banks' international debt issues to GDP increased significantly during the period 2010-14 (relative to the period 2000-09). Turkey stands out for the large increase in this ratio (by both domestic and foreign banks). further away from our measure than issuances by residence. This reflects the large presence of foreign-owned banking groups who have been active in the international capital markets. In other countries (Brazil and Chile in our sample), the metric by residence falls short of our measure. This finding reflects that domestic banking groups have been using their foreign offices to tap international markets. However, the main message is that, in Latin America, none of the two standard metrics can be used as a shortcut.
Accordingly, we now turn to the analysis of the risks to Latin American financial systems posed by the observed recent trends, using the metric, by locally-supervised institutions.
Are There New Financial Vulnerabilities in Latin America's Banking Systems?
Recent literature has highlighted some potential risks derived from the increased issuance of private sector debt in the international capital markets. Specifically, the larger concern is that the markets for international debt in general, and those for emerging economies' debt in particular, will be severely affected by the increase in the Fed's interest rate and the ensuing reduction in international liquidity. 30 This might have important adverse consequences on the local banking systems of Latin America if sources of funding are curtailed (directly and/or indirectly). In turn, the importance of these effects depends, inter alia, on banks' relative dependence on wholesale vs. retail funding, banks' refinancing needs, and the banking system's capacity to respond to external shocks. In this section, we analyze these features to assess potential vulnerabilities of Latin America's banking systems. As a starting point, we establish whether there is a differentiated behavior in international debt issuances between domestic and foreign banking groups.
Do Foreign Banking Groups Behave Differently than Domestic Banking

Groups?
The large participation of foreign banks in Latin America is well-documented. In some countries, foreign-owned banks operating in the region account for over a third of assets of the total banking system (72 percent in Mexico, 37 percent in Peru and 33 percent in Chile). Chart 7 shows the annual rate of growth of bank credit to the private sector for the combined Latin American countries in our sample. While cross-border lending from global banks to Latin America contracted sharply during the crisis, and did not resume in the postcrisis years, this has not been the case for foreign banks operating in the region. Overall, the local lending of foreign-owned banks has been similar to that of domestic banks in the post global crisis period.
However, recent literature shows that foreign banks tend to amplify the adverse effects of external shocks on real credit growth in Latin America. Using bank-level data, Galindo, Izquierdo and Rojas-Suarez (2012) found that interest rates charged and loans supplied by foreign-owned banks responded more to external financial shocks than those supplied by domestically owned banks. This behavior is apparent in Chart 7. During the global financial crisis, the contraction in real credit growth by foreign banks was significantly larger than domestic banks. 31
How does the behavior of foreign banking groups differ from that of domestic banking groups in terms of issuance of international debt? Some analysts have argued that because of connections with their parent houses, it is possible that foreign banking groups find it easier than domestic (especially small) banks to obtain cheaper funding abroad.
Chart 8 shows the cumulated issuance of external debt in the period 2010-14 for domestic and foreign banking groups (relative to the assets of the corresponding group in 2013) in Latin America. At the regional level, domestic and foreign banking groups displayed similar ratios of international debt securities issuances to assets. Both groups, moreover, displayed a 31 However, this did not hold for all foreign banks. It has been argued that Spaniard banks incorporated in Latin America behaved more like domestic banks during the crisis in terms of credit supply (Galindo et al. 2012 ). Despite similarities at the regional level, there are marked differences between Latin American countries (see Annex V). 33 In particular, Brazil and Chile have relatively lower difference in the ratios of cumulated debt issuance to assets between domestic and foreign banking groups. In Colombia, the entire activity can be attributed to domestic banking groups while activity by foreign banking groups dominated in Mexico and Peru. Likewise, foreign offices accounted for most of the debt issuance activity of foreign banking groups in Mexico and for most of the issuance of international debt by domestic and foreign banking groups in Brazil. Foreign offices did not play a role in the issuance of external debt by foreign banking groups in Chile, or by domestic banking groups in Colombia.
While the data in Chart 8 and Annex V are informative, the data are not sufficient to raise supervisors' concerns about potential fragilities in either their domestic or foreign banking groups or in both. Additional information regarding banks' changes in funding patterns is needed. In the next sub-section, we deal with that issue by examining whether banks' overall reliance on wholesale funding has increased in recent years. 32 These features contrast with those in other Emerging Economies where foreign banking groups showed a larger ratio of international debt securities issuances to assets than domestic banks and most of foreign banking groups' activity was conducted through their resident banks (see Annex III). 33 There is also considerable heterogeneity among the countries in the other Emerging Economies group. 
Changes in Banks' Reliance on Wholesale Funding
The global financial crisis showed that banking systems that heavily depended on wholesale funding were more vulnerable to the effects of the international shock than banking systems that mostly relied on domestic deposits to finance their overall activities. As has been established in existing literature, domestic deposits (and some other long-term domestic liabilities) tend to be a more stable source of bank funding than international liabilities. This finding has motivated the recent recommendations by the Basel Committee on Banking Supervision on liquidity ratios. 34
As indicated by Guidotti and Rojas-Suarez (2011) , the high ratios of bank deposits to credit were an important reason behind the strength of Latin American banking systems during the crisis. 35 Has the increased issuance of international debt by Latin American banking groups been accompanied by an increased dependence on wholesale funding? In other words, have the recent shifts in trend in international funding resulted in increased vulnerabilities of Latin American banking groups? And what can be said about relative strengths/fragilities of domestic and foreign banking groups?
Chart 9 shows the composition of banks' liabilities from 2010 to 2014 for the region as a whole and for the five countries in our sample. Each panel presents the breakdown of liabilities, decomposed into three categories: (a) wholesale funding (excluding international debt); (b) international debt; and (c) core liabilities-total liabilities, excluding wholesale funding. Data for total liabilities, wholesale funding and core liabilities at the bank level were obtained from SNL (see Annex II for more details on the methodology). 36 SNL, however, does not produce separate information on the stock of international debt issued by banks. We construct the latter series using our information on gross securities issuances and redemptions, obtained from Bloomberg. It includes corporate bonds, medium term bonds, and private placements-the only caveat is that we are probably missing very short-term funding in international markets. Since our data starts in 2000 and maturities were not long in the 1990s, we expect to have an accurate estimation of the outstanding stock of external debt securities. 34 Specifically, the net stable funding ratio attaches greater weight (more stable) to liabilities with longer maturities (effective residual maturities greater than a year) and to deposits than to wholesale funding. See Basel Committee on Banking Supervision (2014). 35 On average, Asia and Latin America displayed high ratios of bank deposits to credit and low ratios of short-term international liabilities to credit. This contrasted with Emerging Europe, which on average had a lower reliance on bank deposits and a higher dependence on the more volatile short-term international loans to fund credit. 36 See http://www.snl.com/. SNL defines total liabilities as the sum of total financial liabilities and nonfinancial liabilities. We focus on total financial liabilities, and break them down between Core Liabilities, Wholesale Funding (excluding external debt), and external wholesale debt. In Chart 9, Wholesale Funding (excluding external debt) includes Total debt, Interbank Deposits, and other non-core financial liabilities. Also in chart 9, Core Liabilities are defined as Total Deposits, minus Bank-Deposits. We describe the composition of each group in Annex II.
There are three key results from Chart 9. Firstly, the participation of the stock of international debt issued by Latin American banks in total banks' liabilities remained low in all countries. Banking groups in Peru displayed the highest ratio among countries, but that ratio was only 9 percent in 2014 (up from 4.6 percent in 2010). Secondly, notwithstanding low ratios of banks' outstanding external debt to liabilities, the continuous and rapid increase In the context of the increasingly less favorable international financial environment facing Latin America at the time this paper was written, roll-over of the outstanding stock of banks' external debt might take place at higher costs, posing a burden on banks' profitability. Banks' roll-over risks will be discussed further below.
Banks' capacity to roll-over maturing external debt also depends on their overall liability composition. Banks with a large ratio of wholesale funding to liabilities might find it harder to rollover maturing external debt (a component of wholesale funding) in a deteriorating international environment, as these banks would be perceived as more vulnerable to adverse changes in economic/financial conditions. Moreover, due to the limited development of local capital markets (associated with extremely low savings ratios in Latin America), domestic wholesale funding would not be an effective substitute of external debt. Indeed, in the context of decreased availability of external funding, the cost of domestic funding would most likely increase. This leads to the third and most important result from chart 9 and Annex VI, namely that banking systems' vulnerabilities, assessed by their reliance on wholesale funding differ significantly between countries. In Brazil, domestic and foreign banks have significantly increased their reliance on wholesale funding (the addition of wholesale funding excluding cumulative debt issuances and cumulative external debt issuances in chart 9). Annex VI shows that, by 2014, the ratio of wholesale funding to total liabilities reached approximately 64 percent for domestic banking groups and 52 percent for foreign-owned banking groups (from 49 and 38 percent respectively in 2010). Although the reliance of Mexican banks on wholesale funding is relatively high (approximately 50 percent), the ratio of wholesale funding to total funding has remained quite stable during the period under study for both domestic and foreign banking groups. In Colombia and Peru, followed by Chile, banks largely finance their activities through domestic deposits; however, the proportion of wholesale funding has increased in Chilean and Peruvian banks.
Thus, the fast expansion of funding through external debt by banking groups (Chart 5, Annex IV) contributed to an increased reliance on wholesale funding in some countries but not in others. As mentioned above, Brazil and, to a lesser extent, Peru are examples of the former. In Brazil, banking groups (domestic and foreign) not only expanded their outstanding stock of external debt but also their stock of other forms of debt. In Peru, foreign banking groups, which held the largest ratio of external debt to total liabilities among Latin American countries in 2014, decreased their reliance on other forms of wholesale funding somewhat. As a result, although total wholesale funding as a proportion of liabilities increased in the period 2010-14, the ratio remained below 30 percent. In Colombia, the increased issuance of external debt by domestic banks was accompanied by a similar decline 20 in other forms of wholesale funding. Consequently, reliance on overall wholesale funding by Colombian banks did not increase in the period under consideration.
Other Factors Affecting the Vulnerability of Latin American Banking
Groups
While the combination of increased issuance of international debt and the accompanying augmented reliance on wholesale funding by some Latin American banking groups signals an increase in their vulnerability to shocks in the international capital markets 38 (especially a potential reduction in global liquidity derived from an increase in the Fed's interest rates), there are a number of additional factors that affect the resilience of the banking systems to shocks. In particular, it is important to stress that the solid capitalization buffers observed in the region, as well as significant improvement in banking supervision, are key sources of strength and resilience to external shocks, 39 and are the main reasons why no Latin American banking system experienced severe difficulties during the global financial crisis.
Recognition of these sources of strength, however, does not preclude the identification of factors that might potentially increase banking system's financial vulnerability. Thus, in this sub-section we briefly discuss two of these factors. 40 The first factor deals with banks' rollover risk. The second relates to the central banks' capacity to respond to external shocks.
Banks' Rollover Risks
The large issuances of international debt securities in the post global crisis period might create substantial refinancing needs for Latin American banks. A telltale indicator is the growing discrepancy between net and gross debt issuances, shown in Chart 10. 41 It is apparent that up to 2012, the substantial increase in gross issuances was accompanied by a similarly large increase in net issuances, allowing for an increase in banks' lending capacity. Since 2013, however, a substantial part of gross issuances has covered the refinancing needs opened by debt issuances in the previous years. Although a similar pattern has been observed in other Emerging Economies, redemptions relative to gross issuances in 2013-14 38 As mentioned above, the suddenness of the large issuance of debt securities by banks indicates that this change did not respond to a process of greater depth and development of the region's banking systems 39 See IMF (2014b) 40 An important issue not discussed here, due to lack of data, relates to currency mismatches. While regulatory constraints in Latin America prevent the emergence of large currency mismatches between banks' assets and liabilities, the potential of hidden currency mismatch has not been eliminated. The most straightforward example comes from the observation, discussed in Section II, that Latin American non-financial corporations have also been very active in the international bonds markets (see IMF, 2014b) . Usually, these firms are large entities that also borrow from the local banks. If these non-financial corporations did not adequately hedge their currency exposures, a sharp depreciation of the local currency would decrease their capacity to service their external debt, also compromising their capacity to make good on their liabilities with local banks. 41 The values of gross issuances reported in Chart 10 are equal to the values shown in Chart 5 and 6 under the metric: International Debt Issuances by Locally-Supervised Institutions. 21 have been smaller than in Latin America and, therefore, the relative decline in net issuance has been less pronounced in the former set of countries (see Annex III).
To assess whether rollover risks might be on the rise requires looking at the maturity of recent issuances, the redemption profile of outstanding debt, and investigating the holders of debt and their potential investment strategies. We proceed to perform this analysis by looking first at maturities.
Chart 11 shows the weighted-average maturity of international issuances by Latin American domestic and foreign banking groups. An encouraging first finding is that overall maturities have not been short in absolute terms; nonetheless, average maturity in recent years was lower than in the pre-crisis years . The latest data available shows that in 2014, domestic banks were issuing debt at shorter tenors than foreign-owned banking groups. Most importantly, however, the sheer increase in debt securities issuances, also shown in Chart 11, implies that future refinancing needs might be substantially higher than in the past years. Chart 12 shows the redemption profile of outstanding debt since the early 2000s. 42 Maturing debt rocketed in 2013-14-it was approximately three times higher than in 2012. Even assuming banks net debt securities issuances do not increase in the next years (2015 and beyond), banks would need to tap international markets at a large scale if they want or need to rollover outstanding debt. As shown in the chart, redemptions in 2015-16 remain at high levels. The concentration of maturing debt in these years is worrisome in the context of high uncertainties in the international capital markets and the probable increase in the Fed's interest rate. It is well known that if roll-over risks rise substantially, banks' alternative would be to cut lending or other activities, as it is probably difficult to substitute this influx of dollar funding. 43
Annex VII presents a breakdown of banks' redemption profiles since 2010 by country. The information is provided for all locally-supervised institutions, as well as decomposed by domestic and foreign banking groups. Maturing debt securities in 2015 and 2016 represent close to 20% of the outstanding external debt securities in Brazil, Chile and Colombia. In the first two countries, outstanding debt relative to central banks' international reserves is also high, as discussed below. 42 Redemptions are calculated using the maturity of debt securities issued since 2000. Therefore, redemptions are probably underestimated in the first years of our sample period. 43 The maturity profile for the group of other Emerging Economies is worse than that for Latin America: debt maturing in 2015 is 50% higher than in 2014 and almost triple the value of 2013. Redemptions continue at high levels until 2019 (see Annex VII). This leads to the next question: How easy is it for banks to rollover existing debt? In addition to banks' own liquidity and solvency conditions, the answer undoubtedly involves the holders of these debt securities. Although we do not have data on the composition of Latin America's international debt holders, recent reports indicate that a significant proportion is held by traditional long-only international institutional investors, such as mutual funds and pension funds (although hedge funds and individual buyers also play a role) (see IMF (2014a)). As discussed in Section III, the attainment of investment gradestatus by a number of Latin American sovereigns during the pre-crisis period (2007-09) facilitated the demand for debt securities by institutional investors from advanced economies (the large majority of international debt issuances by Latin American banks were in the form of investment-grade bonds). The issue is whether the behavior of institutional investors has a smaller tendency towards procyclicality as international banks. As pointed out by Shin (2013) , from the emerging markets' point of view, the distinction between whether leverage institutions or long-only investors hold their debt is less important if both types of institutions have a similar procyclical behavior. This is an empirical question and there is not sufficient research on the subject. Despite insufficient information, there are reasons to believe that in the face of an adverse shock affecting emerging markets, institutional investors will sell these countries' bonds in the secondary market quickly and with large magnitudes. If the perception of emerging markets' risk deteriorates significantly, asset managers have the incentive to reduce their emerging market positions based on the argument that expected growth in these countries has declined (Shin, 2013) . A fortiori, they will not rollover maturing debt securities. 44
The pervasive effects of a sell-off of Latin America's corporate bonds would go beyond the increase in the international cost of funding. Rojas-Suarez and Sotelo (2007) , show that external debt plays a central role in the behavior of domestic interest rates in Latin America, through its effect on country risk. Thus, the pass-through from external costs of funding to internal costs is large in the region. This, in turn, often translates in lower economic growth.
These concerns are reinforced by data showing a large concentration in the market for corporate bonds. This is also the case for Latin American banks' corporate bonds, which are probably concentrated in a few asset managers. For example, according to an IMF (2014b) report, about 35 percent of Bancolombia SA's total international debt issuances are held by two funds: METLIFE and DoubleLine Capital.
Summing up, the data suggests a significant increase in roll-over risk by Latin American banking groups. A more precise assessment of the extent and impact of this risk requires an analysis of banks' availability and access to foreign currency liquidity. We partially come back to this issue in Section 4.3.2.
High concentration in international bond markets and some indicators of procyclical behavior by institutional investors act as additional warnings to the already increased vulnerabilities by some Latin American banking groups who have combined their increased issuance of international debt with an overall increased reliance on wholesale funding. 25 45 As shown in Chart 7, the rate of growth of domestic credit expansion (by both domestic and foreign banks) has remained stable in the post-crisis period and at levels below the pre-crisis period. This is consistent with the, at least partial, usage of Latin American banks' external indebtedness to finance international activities. 46 This information is not compiled for foreign-owned banking groups in Brazil, Chile, and Mexico; and Colombia and Peru do not report to the BIS Consolidated Banking Statistics.
Box 1. Banks' Usage of External Issuances of Debt
The burst in international debt securities issuances by Latin American banks opens an additional question: to which activities are banks allocating these proceeds? Unfortunately, there is a lack of systematic information about the usage of banks' external debt. However, some evidence suggests that in some countries banks might be using part of the proceeds from their increasing external indebtedness to fund their international expansion. 45 For example, the Central Bank of Brazil has argued that a substantial part of Brazilian banks' international issuances are held overseas (BCB (2014)), and probably used to lend to corporate clients. This assessment is consistent, as well, with the take-off in the process of banks internationalization (see CGFS (2014a)). Some Latin American banks are, perhaps, taking advantage of the retrenchment of advanced economies' global banks.
The existing information on Latin American banking systems international claims (i.e., cross-border claims plus local claims in foreign currency) supports this assessment. The BIS International Banking Statistics gathers information of domestic (national) banks' international claims, for three countries (Brazil, Chile, and Mexico), although it does not provide information on foreign-owned banking groups incorporated in the region, nor for Colombia or Peru. Accordingly, the existing data should be interpreted as a lower bound. 46 In any event, Latin American banks' international claims already amount to over US$ 100 billion, and have increased steadily after the global financial crisis. This cross-border lending by Latin American banking systems could be particularly important in some financial market segments, and a key driver of medium-tier firms' internationalization (CGFS (2014b)). That is, while Latin-America top-tier firms are able to tap markets as well as banks, the rest of the companies are probably served solely by Latin American banks.
What could be expected if banks' ability to tap markets at the rate of recent years fades, or if they fail to rollover existing debt? Tackling these issues is complex and beyond the scope of this paper. The information is scant, but it cannot be ruled out that a reversal in funding conditions could have the potential to impair relevant business lines. In this regard, Brazil and Colombia are two countries with the highest degree of internationalization in Latin America. In particular, the participation of Colombian banks in Central America is noticeable.
Central Banks' Capacity to Respond to External Shocks
A crucial lesson learned by Latin American countries from the financial crises of the 1990s was the importance of counting on external liquidity as a means of reducing vulnerability to sudden shifts in investors sentiments in the international capital markets. Central banks external liquidity is perceived as complementary to potential liquidity provision by the International Monetary Fund, other multilateral organizations and bilateral swaps arranged with central banks from advanced economies, especially the US Fed.
Aware of the need for self-insurance, Latin American countries accumulated large amounts of international reserves in the 2000s. From 2002 to 2007-the pre-global crisis yearinternational reserves almost tripled in the region. This strategy combined with an improved management of the maturity structure of sovereign international debt served Latin American countries well during the global financial crisis. Proof of liquidity supported investors' confidence in the region's ability to withstand the shock, especially during the period where internationally liquidity dried up.
Although central banks in the region continued accumulating international reserves in the post-global crisis period (facilitated by the commodity boom that lasted until 2013), the rapid increase in issuances of external debt securities has weakened the relative strength of a number of central banks to deal with an adverse external shock. Latin American banks' external debt can constitute a potential source of foreign-currency needs. Since banks are engaged in maturity transformation, even if they do not have currency mismatches, they can face potential liquidity problems in foreign currency. Hence, it is important to measure Latin American debt relative to international reserves.
Chart 13 compares the ratio of Latin American banks' external debt to international reserves in 2007 and 2014 for the five countries in our sample. The ratio has deteriorated in all the countries, albeit at different degrees. Mexico experienced the least weakening among countries in the sample. In contrast, banks' external debt in Chile represents a substantial fraction of international reserves, largely because of the increase in debt by both domestic and foreign banking groups. The deterioration of the ratio in Brazil and Colombia is also worth mentioning, which was mainly due to outstanding external debt by domestic banking groups. 47
Banks' external-debt securities have also gained relative importance among potential sources of pressure on central banks' international reserves. This is apparent in Chart 14, which breaks down external debt, measured as percentage of international reserves in 2007 and 2014. 48 49 Outstanding external debt by governments represents a lower fraction of international reserves, as happens with cross-border bank loans on non-banks. This is consistent with the trends in financial integration discussed in Section II. The opposite 47 Among other Emerging Economies, Russia, Qatar and Turkey stand out for the large increase in the ratio of banks' external debt to foreign exchange reserves between 2007 and 2014. Over the same period, the increase in Latin America as a region is similar to that in the group of other Emerging Economies (see Annex III). 48 The traditional vulnerability indicator is the ratio of short-term external debt to international reserves. In this exercise, we use, instead, total external debt in the numerator of the indicator because if rollover risks materialize, debtors might need to demand large amounts of dollars to meet their maturing external obligations on debt (be it short or long-term). Moreover, sharp increases in a country's rollover risk induce a selloff of that country's debt securities in the secondary markets, which exacerbates deteriorated perceptions of country risk and fuels capital outflows. The larger the stock of outstanding debt, the greater the adverse effect on country risk. These developments press drastically on central banks' international reserves (and the exchange rates). 49 The breakdown serves as an approximation only, since it uses data from different sources. Banks' external debt is obtained from our measure of "locally-supervised institutions", which includes debt issued by banks' foreign offices. These offices could be incorporated as financial vehicles, and as such classified as well as "other financial corporations". These data are obtained from the aggregate measures published by the BIS. happens with external debt securities by banks, non-financial corporations, and other financial corporations, which have gained importance as a proportion of foreign reserves. Their relative importance varies across countries: banks' external debt securities are more important in Brazil and Chile, and to a lesser degree in Mexico, where external funding by non-financial corporations dominates. Peru stands out with lower external debt relative to reserves, as its holdings are very large relative to its potential usage.
Thus, the message from Charts 13 and 14 is that in the post-crisis period the significant increase in external indebtedness of banks-who were small players in the international capital markets in the pre-crisis period-has undermined central banks' efforts to increase the resilience of their local economies to external financial shocks. This has been exacerbated by the already established and very active role of non-financial corporations as issuers of external debt.
Conclusion
This paper analyzes the shifts in Latin American banks' funding patterns in the post-global crisis period. For that purpose, we develop a new measure of exposure of local banking systems to international debt markets. In contrast to well-known BIS measures, our new metric includes all entities that fall under the supervisory purview of the local authority. This is especially important in Latin America, where the participation of foreign banks is very large and these banks are established as independent, fully-capitalized entities. We call this metric: International Debt Issuances by Locally-Supervised Institutions. This indicator includes the international debt issued by domestic banking groups and foreign-owned banking groups which comprises the institutions incorporated locally as well as their domestic and foreign affiliates.
Using this metric we found that banking groups in the five countries in our sample, Brazil, Chile, Colombia, Mexico and Peru, significantly increased their issuance of international debt securities since 2010; the suddenness of the increase indicates that the latter has not been the result of a process of banking sectors' deepening and development. Our new aggregate shows that the international issuance of debt by banking groups was larger than any of the two alternative BIS metrics suggests.
Should the rapid expansion of international debt issuances by Latin American banking groups be a reason for concern?
Although the solid banks' solvency ratios and improved supervisory capacity are important factors supporting banking sectors' resilience to external shocks, a preliminary analysis of risks derived from the recent rapid rise of banks' external indebtedness reveals the emergence of several signs of increased vulnerability. Signals of vulnerabilities, however, are stronger in some countries than in others. For example, Brazil stands out, as the expansion of banks' external debt has been accompanied by an increased reliance on wholesale funding by both domestic and foreign banking groups. These groups of banks have increased their vulnerability to adverse international shocks. In contrast, domestic banks in Colombia have offset their increase in external debt with a decline in other sources of wholesale funding. As a result, their ratios of wholesale funding to total liabilities remained stable during the postglobal crisis period. In Peru, although banking groups have significantly increased issuance of external debt, their overwhelming reliance on domestic deposits as a funding source (over 70 percent) strongly supports the strength of the banking system to external shocks.
Distinguishing by ownership, at the regional level, there does not seem to be a clear differentiation between foreign banking groups and domestic banking groups with respect to their vulnerability to external shocks.
There are some additional reasons for concerns. Inter alia, this paper highlights two of them. First, the data indicate that rollover risks have significantly increased for Latin American banking groups. Maturing debt, which increased significantly in the period 2013-14, is expected to continue at high levels beyond 2015. In the context of high concentration in international bond markets and indicators of procyclical behavior by institutional investors, an adverse shock to emerging markets debt securities, such as an increase in the US Fed interest rate will , most likely, drastically reduce the willingness of international investors to rollover Latin American banks' maturing debt securities. Rollover risk is particularly important in Brazil and Chile where the ratios of maturing debt securities debt to external debt are among the highest in the region, in addition to being high in absolute terms.
Secondly, in spite of the large accumulation of international reserves by Latin American central banks, the large increase in banks' external debt, together with the large increase of external debt by corporations in the post-crisis period might have reduced the resilience of central banks against a severe adverse shock. Indeed, the ratios of banks' external debt to reserves have deteriorated in all countries in the sample relative to the pre-crisis period.
This paper has shed some light on emerging risks that might weaken the strength of Latin American banking systems if an adverse external shock, such as a large and sudden increase in interest rates by the US Fed, was to take place. However, a full assessment of risks associated with the rapid increase in banking groups' issuance of external debt requires additional analysis involving the full balance sheets of banking groups and their clients. We hope that this paper encourages much needed further research.
Annex II. Data Issues
1. Tracking International Debt Securities Issuances: We gather deal-level data on international debt securities issuances using Bloomberg.
-Locally-supervised institutions: Our focus is on locally-supervised institutions, including both domestic and foreign-owned banking groups. To identify locallysupervised institutions, we look at banking groups' corporate structure, and the legal relationships between parents and their affiliates. This allows identifying foreign-owned banking groups under the purview of local supervisors. In Latin America, all foreign-banks are locally-supervised. In other emerging economies, there are foreign banks that are not legally incorporated as locally-supervised institutions. Hence, we are not investigating their funding patterns.
-Offshore financing of locally-supervised institutions: We are accounting for banking groups' offshore issuances, i.e., debt issued by foreign offices, as long as they are guaranteed by their banking group. To determine this, we focus on the relationship between the banking group (either domestic or foreign) and its foreign-affiliate: if the banking group supports its affiliate, we consider it is also guaranteeing its debt.
-Sector classification: We are focusing on banking groups' funding patterns, so we account for all their affiliates' funding in international markets, as long as they are supported by their banking groups. Hence, we are gathering data on funding obtained from non-bank affiliates. This includes offshore financing by financial vehicles owed by banking groups, which might be prominent in some institutions. This implies our data is not strictly comparable with aggregate statistics on debt funding (i.e., BIS Debt Securities Statistics) where deals are classified using the issuer's sector (instead of that of the parent company).
-Instrument coverage: We obtain data for all types of securities: corporate bonds, medium-term notes, and private placements. In Latin America, a number of banking groups obtain financing through medium-term notes. Therefore, looking at corporate bonds would miss an important fraction of debt issued in international markets.
-Measurement criteria: Since we have data at the deal level, we are able to group it by different criteria. Besides our favourite measure, we group data by residence and by nationality. In Latin America, by construction, debt by locally-supervised institutions is higher than the largest of the other two measures.
-Computing stocks and net flows: We compute net flows using information on the maturity of debt securities. In the same vein, we compute outstanding external debt. We are not able to control for liability management operations.
Bank Liability Structure:
In order to investigate banking groups funding patterns we look first at SNL bank-level information. Our focus is on the liability structure.
- -Banks under analysis: We use information of locally-supervised institutions (including domestic and foreign-owned banking groups). As mentioned before, we use banking groups' corporate structure to classify foreign institutions between locally-supervised and under home surveillance. While in Latin America all foreign banks are locally-supervised, in other emerging economies there are some institutions which fall into the other category. For domestic banking groups, we focus on the consolidated level (i.e., a parent institution and all its affiliates). For foreign banking groups, we focus on that institution and its affiliates.
Annex III. Funding patterns of other emerging economies banks
In this annex we show preliminary evidence on funding patterns by banks in other emerging economies, using information gathered by Bloomberg. Chart III.1 shows the increase in gross international securities issuances by locally-supervised institutions, and by nationality. The relative small difference between the two metrics indicates the relatively (compared to Latin America) small participation of foreign banking groups.
Chart III.2 shows gross international debt securities issuances by domestic and foreign banking groups: while both have increased, issuances by domestic banking groups are much larger in absolute terms.
However, when gross issuances are measured against total assets, foreign banking groups seem more active than domestic banking groups. Chart III.3 shows that gross issuances amounted for 2.3% and 2.7% of total assets in domestic and foreign banking groups. As in Latin America, differences at the country level are large. 
CHART III.2. OTHER EM ERGING ECONOM IES BANKS GROSS INTERNATIONAL DEBT SECURITIES ISSUANCES DOM ESTIC AND FOREIGN BANKING GROUPS
Chart III.4 shows the shift in banks' liability structure: there is an increase in wholesale funding, to some extent driven by the increase in debt issued at international markets. As in Latin America, the numbers are still low.
Chart III.5 shows that net debt issuances have also increased: in the last three years, they have been three times larger than their peak before the global financial crisis. Redemptions have increased in the last two years. Chart III.6 shows the maturity profile of banks' international debt: rollover risks are large in 2015-19, and diminish afterwards. Compared to Latin America, the maturity profile is worse.
Chart III.7 measures banks outstanding debt relative to central banks' international reserves. In Qatar, Turkey, and Russia, debt is large relative to reserves. In most countries the bulk of debt is due to domestic banking groups. Turkey is an exception, as foreign banking groups account for half of total outstanding debt (more than 10% of reserves). 
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Annex V: Ratio of International Debt Securities Issuances to Assets: Domestic vs Foreign Banking Groups
Chart V depicts cumulated (2010-2014) international debt securities issuances relative to total assets for domestic and foreign-owned banking groups in each country of our sample. Within each banking group we also decompose cumulated issuances between those by banks and those by their foreign offices.
CHART V. BANKING GROUPS CUMULATED DEBT SECURITIES INTERNATIONAL DEBT ISSUANCES, 2010-2014
AS % TOTAL ASSETS 
Annex VII. Banks' Redemption Profiles
Chart VII presents Latin American banks' redemption profiles per country. The information is provided for all locally-supervised institutions, as well as decomposed by domestic and foreign banking groups. 
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